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(54) Method and system for software distribution 

(57) A software distribution system that allows work 
to distribute and install software to be simplified, and to 
prevent installed software from becoming unusable due 
to a lack of other necessary software and existing soft- 
ware from becoming unusable due to updating with dis- 
tributed software, having: 

a first management means for controlling premise 
software; 

a second management means for controlling 
already installed software; 

a third management means for controlling software 
affected by updating of other software; and 
a distributed- software determination means for 
determining software to be distributed in accord- 
ance with a received command making a request 
for distribution of the software. In execution of the 
command making a request for distribution of soft- 
ware, necessary software having no effect on other 
software is automatically selected by using informa- 
tion controlled by these management means. If 
such an effect is unavoidable, however, software to 
be distributed is determined on a priority basis so 
that software with a high priority level can be used. 
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Description 

Re Id of the Invention 

5 [0001] The present invention relates to distribution of software such as an application, a program, data, a file and 
an environment setter. 

Background of the Invention 

10 [0002] There have been proposed and actually implemented a variety of conventional methods for distributing soft- 
ware such as a program and a file to a controlled system. By merely distributing specified software, however, the soft- 
ware may not be usable in the controlled system. In accordance with a conventional technology to solve this problem, 
before distributing software, a condition is checked. The software is distributed automatically only if the condition is sat- 
isfied. Systems adopting this conventional technology are a software- resource distribution & management system dis- 

15 closed in JP-A-4- 1 75952 and a software automatic distribution & management system described in JP-A-1 0- 301 760. 
In JP-A-7- 334436, there is disclosed a software automatic distribution system for distributing necessary software 

-based- or^a-distribution-request-list^reate^ 

- a controlled system. There are also a method and an apparatus for installing a plurality of packages classified by pack- 
age attribute as described in JP-A-1 0- 83280. To be more specific, this method and this apparatus are used for installing 

20 only necessary packages selected from a mix of packages. 

[0003] In the conventional systems, namely, the software-resource distribution & management system disclosed in 
JP-A-4- 1 75952 and the software automatic distribution & management system described in JP-A-1 0- 301 760, if a con- 
dition for using software is not satisfied, the software is not distributed. Thus, distribution of unusable software can be 
avoided. However, there is raised a problem that software cannot be distributed unless the cause of the impossible dis- 

25 tribution is removed. This is because whether or not the condition for using software is satisfied is checked automati- 
cally, and the distribution of the unusable software is prevented automatically as well. 

[0004] As a method for solving a problem of inability to distribute software supposed to be distributed, in the soft- 
ware automatic distribution system disclosed in JP-A-7- 334436, a dependence relation list provided for each piece of 
software is transmitted from a software distributor to a controlled system in accordance with a command making a 
30 request for software distribution of software made hy the rtontrnlled system, anri nifirp.* of software already existing in 
the controlled system are eliminated from the list. Then, another request for software distribution of software is trans- 
mitted from the controlled system to the software distributor. 

[0005] In this way, if the controlled system lacks necessary software, the software distributor is capable of automat- 
ically distributing the software. 

35 [0006] In this conventional method, however, while software relevant to distributed software can be automatically 
distributed, software required by the relevant software is not taken into consideration. So that, if a condition for using the 
relevant software is not satisfied, there will be raised a problem of inability to use the distributed software. 
[0007] In other words, in the conventional technology, while the distributed software itself works normally, the tech- 
nology does not consider a case in which third software exists. The third software operates provided that software rel- 

40 evant to the distributed software is distributed over the distributed software. In such a case, since the distributed 
software itself works normally, there is a problem of a difficulty to determine a cause of inoperative software already 
installed. 

[0008] In addition, Japanese Patent Prepublication No. Hei10- 83280 disclosing the method and the apparatus for 
installing a plurality of packages classified by package attribute also describes a method to check required software to 
45 be installed prior to installation of the software as a method to automatically install relevant software. 
[0009] Thereby, the required software can be installed without omission. 

[0010] In this conventional method, however, the required software is checked at the installation time for missing 
portions. Thus, the time necessary for checking the required software is added to a time for actual installation of the 
software to give a total installation time. 
so [0011] Most software being installed cannot be used once the installation is started till the installation is completed 
or till an OS is restarted. 

[0012] In Japanese Patent Prepublication No. Hei1 0- 83280, a method of supplying software is not described at all. 
if the software is assumed to be obtained by adopting an online technique at the checking time, the installation time will 
further increase. If it is assumed that all pieces of software, which will be very likely required, are supplied by using 
55 recording media or adopting an online technique in advance, the installation time can be prevented from increasing. In 
this case, however, software not actually required is also supplied. Thus, there is raised a problem of wasteful use of 
the recording medium or the transmission network serving as an online means. 
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Summary of the Invention 

[0013] It is thus an object of the present invention addressing the problems described above to simplify work done 
by a person in charge of operation management and the user of a controlled system, to reduce the number of risks 
incurred at a software update time and to improve the efficiency of supplying software. 

[0014] in order to automatically treat software required for using distributed software as an object to be distributed 
(also referred to hereafter as an object of distribution, an object for distribution or a distribution object), the present 
invention is provided with a management means for managing software serving as an object of distribution and software 
required for using the object of distribution by associating the former with the latter. 

[0015] Examples of the software required for using the object of distribution are an operating system, a run- time 
library, a driver for making an access to a data base, software required for communication and an OLE protocol. That 
is to say, the software required for using the object of distribution is premise software of the object of distribution, soft- 
ware components used by the object of distribution or software for presenting the software com ponents. 
[0016] In addition, setting information and definition information required for execution of software are considered 
75 to be required software. Such information includes addresses of a data base to be connected and a directory server, a 
communication protocol and a proxy. 

[001X| Bec^ii^^oflwace-is-checkecUoi^ 

ware can be used as an object of distribution. 

[0018] In addition, in order to prevent software already installed in a controlled system from being redistributed in a 
20 wasteful distribution of a duplicate of the software, a system for determining software to serve as an object of distribu- 
tion is provided with a management means for managing already installed software by associating the already installed 
software with controlled systems. Software to serve as an object of distribution is not distributed if the software is 
already installed in a controlled system. 

[0019] Furthermore, in order to prevent already installed software from becoming unusable, there is provided a 
25 management means for controlling already installed software and software affected by updating of the already installed 
software by associating the former with the latter. If software serving as an object of distribution updates the already 
installed software, other already installed software affected by the updating is checked to make sure that the condition 
for using software being used remains satisfied. 

[0020] There is further provided a management means for controlling software usage priorities, which are each set 
30 when a distribution is requested, and already installed software by associating the former with the latter. The usage pri- 
ority level of software requested to be newly distributed is compared with the usage priority level of already installed 
software to determine whether the usage condition of the already installed software takes precedence, or the usage 
condition of the software requested to be newly distributed takes precedence, and to make a decision as to whether to 
cancel the distribution or to handle the software requested to be newly distributed as an object of distribution. 
35 [0021] After the software, which is requested to be newly distributed and then determined to be an object of distri- 
bution, is distributed to a distribution target, processing to install the software is carried out 

Brief Description of the Drawings 

40 [0022] Other objects and advantages of the invention will become apparent during the following discussion of the 
accompanying drawings, wherein: 

Fig. 1 is a diagram showing the configuration of a software distribution system provided by the present invention; 
Fig. 2 is a diagram showing a configuration of programs of a control system and a controlled system; 
45 Fig. 3 is a diagram showing a typical software information file used in the present invention; 

Fig. 4 is a diagram showing a typical entry of a table for controlling already cataloged software in a control system; 
Fig. 5 is a diagram showing a typical entry of a table for controlling already cataloged software in the control system 
in the software distribution system provided by the invention; 

Fig. 6 is a diagram showing a typical entry of a table for controlling already installed software in a controlled system; 
so Fig. 7 is a diagram showing a typical entry of a table for controlling software affected by updating of already installed 
software; 

Fig. 8 is a diagram showing a typical entry of a table for controlling premise software of distributed software; 
Fig. 9 is a diagram showing a typical entry of a table used for extracting software to serve as an object of distribu- 
tion; 

55 Fig. 10 is a diagram showing a typical entry of a distribution- command table used in distribution of software; 

Fig. 1 1 is a diagram showing a typical entry of a table used jn communicating a result of software installation from 
a controlled system to a control system; 

Fig. 12 is a diagram showing relations between table entries referred to and generated during a period of time 
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between reception of a command making a request for software distribution of software and determination of the 
software to be distributed; 

Fig. 13 is a diagram showing flows of information at premise software checking in an uppermost- level system; 
Fig. 14 is a diagram showing flows of information at premise software checking in an uppermost- level system; 
s Fig. 15 is a diagram showing flows of information at premise software checking in an uppermost- level system; 

Fig. 16 is a diagram showing flows of information at premise software checking in a management system between 
an uppermost- level system and a controlled system; 

Fig. 1 7 is a diagram showing flows of information at premise software checking in a controlled system; 

Fig. 18 shows a flowchart of a function for determining software to serve as an object of distribution; 
w Fig. 19 shows a flowchart of a function for determining software to serve as an object of distribution; 

Fig. 20 shows a flowchart of a function for determining software to serve as an object of distribution; 

Fig. 21 shows a flowchart of a function for determining software to serve as an object of distribution; 

Fig. 22 shows a flowchart representing grouping of distribution targets and processing to extract premise software 

during a period of time between reception of a command making a request for software distribution and actual exe- 
15 cution of the distribution; 

Fig. 23 shows a flowchart representing grouping of distribution targets and processing to extract premise software 

duri ng a period of time between recepti on of a c ommand making a request for software distribution and actual exe- 
. cution of the distribution; - _ .. _ 

Fig. 24 shows a flowchart representing processing to update information on already installed software and informa- 
20 tion on affected software on the basis of a result of software distribution; 

Fig. 25 is a diagram showing a typical display of a message notifying the user that it is necessary to install software 

other than software requested for distribution; and 

Fig. 26 is a diagram showing a typical display of a screen for notifying the user that there are a plurality candidates 
for software to serve as an object of distribution. 

25 

Description of the Preferred Embodiment 

[0023] A preferred embodiment of the present invention is explained as follows. 

[0024] The user of a control system (a computer) specifies software to be distributed and a controlled system (a 
2c computer) and, then, executes a software distribution command A« «n alternative, the user of a controlled system 
specifies desired software and executes a snftwam distribution command. In this case, software necessary for using 
the distributed software, software necessary for distributing the software necessary for using the distributed software 
and so on, that is, all pieces of software required for the eventual use of the distributed software are checked and all 
required pieces of software are treated as an object of distribution. At that time, information on an installation order may 
35 be distributed as additional data. Such information indicates an order to install the required pieces of software before 
eventually installing the distributed software. The controlled system receiving the pieces of software from the control 
system installs them in accordance with the information on an installation order. 

[0025] It is also possible to control information on already installed software for each controlled system and to 
exclude already installed software from software to be distributed. 

40 [0026] In addition, a post- updating effect of distributed software on already installed software is also taken into con- 
sideration. Information on software affected by updating of software is controlled for each already installed software. 
When an already installed software is updated, whether or not the updating has an effect on already installed software 
is checked. If a plurality of versions each usable as a candidate for the software to be distributed exist, control is exe- 
cuted to select a version having no effect on already installed software. If software having an effect on other software is 

45 updated, control is executed to also distribute a new version of the affected software in order to nullify the effect. As an 
alternative, the priority level assigned to software to be distributed is compared with the priority level of already installed 
software to select software with the higher priority level and to determine whether or not to distribute the software to be 
distributed. 

[0027] In this embodiment, control systems can also be arranged in a distributed configuration or a multi- stage 
so configuration. In a distributed configuration or a mutti- stage configuration comprising a plurality of control systems, a 
control system cataloging a new piece of software communicates the new piece of software and information on soft- 
ware management to other control systems at the end of the cataloging process so that all the control systems manage 
the same pieces of software. As an alternative conceivable method, instead of communicating the newly cataloged 
piece of software, information on the control system cataloging the new piece of software is added to the transmitted 
55 information on management, and the new piece of software itself is managed by the control system cataloging the new 
piece of software. 

[0028] If software is distributed from a control system to a controlled system by way of another control system (a 
computer) on the distrtoution route, whatis needed by the other control system is software required for installing the 
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distributed software. Thus, all required software and the distribution- object software can be distributed to the other con- 
trol system on the distribution route (the computer), or only software lacked by the other control system on the distribu- 
tion route is distributed thereto. As another alternative, a software information file is distributed to the other control 
system on the distribution route prior to the software distribution. From the software information file, the other control 
5 system on the distribution route determines required but lacked software, and requests the upper- level source control 
system to download only such software. 

[0029] In a distributed configuration or a multi- stage configuration comprising a plurality of control systems, infor- 
mation on software installed in a controlled system can be collected and managed by all the control systems or by only 
the uppermost- level control system in an integrated manner. As an alternative, such information can also be managed 
10 by a control system that directly controls the controlled system. As another alternative, the controlled system deter- 
mines necessary software without communicating such information to any control system, and requests a control sys- 
tem to download the necessary software. 

[0030] In either case, a controlled system receiving software from a control system installs the software distributed 
by the control system in accordance witfi instructions! 

75 [0031] A control system may collect information on an environment of a controlled system in its control domain and 
downloads only software satisfying conditions of the controlled system from an upper- level control system and stores 

. the^oftwar^^s-a-conc^eivable^ttem 

This method is effective, for example, for a case in which all controlled systems in the control domain of a control system 
operate under a common OS and only software supporting the OS is managed. 

20 [0032] As another conceivable alternative method, necessary software and software to be distributed are cataloged 
in advance as a combined package and these pieces of software are managed in the control system as a package. As 
a further alternative, these pieces of premise software may be stored in a medium to be distributed to a controlled sys- 
tem, which can then install the software from the medium. 

[0033] The embodiment is described in more detail by referring to the diagrams as follows. 

25 [0034] Rg. 1 is a diagram showing the configuration of a software distribution system provided by the present inven- 
tion. In the description of the embodiment of the present invention, a system providing software is referred to as a con- 
trol system and a system serving as a recipient of the software is called a controlled system. As shown in Fig. 1, a 
plurality of control systems can be put in a distributed configuration or a multi- stage / multi- layer configuration. 
[0035] In addition, in the configuration shown in Rg. 1, all systems are connected to each other by a network. It 

30 should be noted, however, that the present invention can also be applied to a case in which software serving as an 
object of distribution is distributed by using a recording medium. Thus, it is also possible to think a case in which a con- 
trol system is not connected to a controlled system by a network. 

[0036] Rg. 2 is a diagram showing a configuration of programs for implementing the present invention. 

[0037] As shown in the figure, a control system 06 has a distribution- software memory means 03 for storing soft- 

35 ware to be distributed, a software- management- information memory means 01 and a software- information- file mem- 
ory means 02 for storing a software information file defining information relevant to software to be distributed. 
[0038] In addition, one of the control systems 06 including a control system serving a distribution intermediate and 
a controlled system 08 are provided with a distributed- software- recipient- information memory means 04 for storing 
information on already installed software, an affected- software- management- information memory means 05 for stor- 

40 ing information on software affected by updating of installed software for each piece of already installed software and 
distributed- software- determining means 09 and 14 each used for determining software to be distributed in accordance 
with a distribution command from these pieces of information. It should be noted that the distributed- software- recipi- 
ent- information memory means 04 provided in a controlled system 08 is referred to as an already- installed- software- 
information memory means 04. 

45 [0039] A software- distributing means 10 employed in a control system 06 distributes software determined to be an 
object of distribution and a software- receiving means 15 employed in a controlled means 08 receives the distributed 
software to be installed by a software- installing means 16 employed in the controlled means 08. 
[0040] A control system 06 may control information on already installed software and information on software 
affected by updating of installed software. In this case, a result- transmitting means 13 employed in the controlled sys- 

50 tern 08 transmits these pieces of information to the control system 06. 

[0041 ] A control system serving as a distribution intermediate between a source control system and another control 
system or a controlled system has at least a means for receiving software and a software information file from an upper- 
level control system. It should be noted that such a distribution intermediate is not shown in the figure. 
[0042] A system determining software to be distributed has a management- information updating means 12 or 1 7 

55 for updating information on already installed software controlled thereby and information on affected software. 

[0043] Rg. 3 is a diagram showing a typical software information file used in the present invention. A software infor- 
mation file is stored in the software- information- file data base 02 shown in Rg. 2. Information defined in the software 
information file can be used as a basis for creating software management information shown in Rg. 4, an affected- soft- 
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ware table shown in Fig. 7 and a premise- software table shown in Fig. 8. 

[0044] A software information file may be attached to software written by a software developer or created by a per- 
son in charge of software management by defining similar data. As an alternative, an information file made by a third 
party can be acquired and used as a software information file. As another alternative, the person in charge of software 
5 management may have a software information file generated automatically by utilization of data set by using a GUI or 
a command. 

[0045] Fig. 4 is a diagram showing a typical entry of a table for controlling already cataloged software in a control 
system. This table is stored in the software- management- information data base 01 . By examining the table, it is pos- 
sible to know which pieces of software are cataloged in the control system. As shown in the figure, the entry comprises 

io pieces of information on a software- identifying ID 11 for identifying a cataloged piece of software or for uniquely iden- 
tifying the piece of software, a software name 1 2 such as a product name, a version 1 3, a software information file name 
14, that is, the name of the corresponding software information file stored in the software- information- file data base 02 
shown in Fig. 2 and a software file name 1 5, that is, the name of a file of the piece of software itself stored in the distri- 
bution- software data base 03 shown in Fig. 2. In order to make the software management simple, a piece of software 

15 to be distributed is stored in a file. If software to be distributed is stored in a plurality of files, the names of the files are 
arranged in a row. 

[0046] The term software used in this spacificatiori-alsoJmpnes^pro definition information and 

firmware of a driver or the like. _ . 

[0047] Fig. 5 is a diagram showing a typical entry of a system- cataloged- software management table for control- 

20 ling already cataloged software in a distributed configuration wherein software is controlled by a plurality of control sys- 
tems. As shown in Fig. 5, the entry also includes information 26 on a control system controlling the piece of software in 
addition to the pieces of information composing the entry shown in Fig. 4. By referring to an entry of the table shown in 
Fig. 5, it is possible to know which control system controls a piece of software. 

[0048] Rg. 6 is a diagram showing a typical entry of a table for controlling already installed software in a controlled 
25 system. This already- installed- software management table may be stored in the distributed- software- recipient- infor- 
mation data base 04 employed in a control system 06 shown in Fig. 2 or the already- installed- software- information 
data base 04 employed in a controlled system 08 also shown In Rg. 2. From this already- installed- software manage- 
ment table, it is possible to know which pieces of software have already been installed in controlled systems when 
determining software to be distributed. As shown in Rg. 6, the entry comprises pieces of information on a software- 
si? identifying !D 31 , a version 32 and a priority leve! 3-3. The priority !eve! 33 is nnmnarftrl with th« priority tevfil of software 
requested for distribution to detp.rminfi whether or not to distribute the requested software. A control system can have 
an already- installed- software management table for each controlled system or, in order to reduce the checking- proc- 
ess load, a control system has only an already- installed- software management table common to all controlled systems 
wherein each entry of this table is associated with controlled systems completing installation of the piece of software 
35 represented by the entry. 

[0049] Rg. 7 is a diagram showing a typical entry of a table for controlling software affected by updating of already 
installed software. This affected- software management table is stored in the affected- software- management- informa- 
tion data base 05 shown in Rg. 2. An entry of this affected- software management table is provided for each software 
management unit, which comprises a software- identifying ID 41 and a version 42 as shown in Fig. 7. By referring to 
40 this affected- software management table, it is possible to know software and its version, which are affected when soft- 
ware is updated. 

[0050] Thus, each entry of this affected- software management table comprises a software- identifying ID 41 and a 
version 42. 

[0051] Rg. 8 is a diagram showing a typical entry of a table for controlling premise software of distributed software. 
45 This entry includes information extracted from the contents of a software information file shown in Rg. 3, that is, only 
selected information on software required for using the software associated with the software information file. As shown 
in the figure, each entry of this premise software management table comprises a software- identifying ID 51, a low- limit 
version 52 and a high- Omit version 53. 

[0052] In actual processing, the software information file is analyzed for each software distribution to determine 
so premise software of the distributed software, or a premise- software management table is created when the software 
information file is analyzed to allow premise software to be controlled by using the premise- software management- 
table. By referring to the premise- software management table, it is possible to know which other software is required 
for distribution of specific software. 

[0053] Irt the case of the embodiment, this file can be generated from software requested for distribution in order to 
55 make the processing simple. 

[0054] Rg. 9 is a diagram showing a typical entry of a table used for extracting software to serve as an object of 
distribution. This entry is set from the already- installed- software management information shown in Rg. 6, the 
affected- software management information shown in Rg. 7 and the premise- software management information shown 
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in Fig. 8. As shown in Fig. 9, the entry comprises a software- identifying ID 62, a low- limit version 63 and a high- limit 
version 64. A candidate number 61 is used when there is a plurality of candidates for the software to be distributed. If 
there is only 1 candidate, the candidate number 61 is set at 0. If there is a plurality of candidates, the candidate number 
61 is ascending numbers starting from 1 . If any of candidate further comprises of a plurality candidates in a hierarchy 
5 of candidates, a lower digit of the candidate number 61 is used for specifying one of selection alternatives for a candi- 
date indicated by the candidate number 61 . The following candidate numbers are an example of an application in a hier- 
archy of candidates: 



10 





Candidate No. 


Software 


Version No. 


Description 






0 


Software A 


Version 5 


Required software 




15 


1 


Software B 


~Version~2 


Required first candidate 




11 


Software C 


Version 1 


First selection alternative of first candidate 






11 


Software D 


Version 1 


-JEirsLs^ej^oji^tejm^ 






12 


Software C 


Version 2 


Second selection alternative of first candidate 




20 


12 


Software D 


Version 1 


Second selection alternative of first candidate 






2 


Software B 


Version 3 


Required second candidate 






2 


Software C 


Version 3 


Required second candidate 





25 [0055] Fig. 1 0 is a diagram showing a typical entry of a distribution- command table used in distribution of software. 
[0056] As shown in the figure, this entry comprises an array of all pieces of information included in the entries 
described previously. The entry includes at least a software- identifying ID 71 or a software name, a version 72 and a 
controlled system 75. 

[0057] Fig. 1 1 is a diagram showing a typical entry of a table used in communicating a result of software installation 
30 from a controlled system to a control system. In a software distribution system wherein distributed software is deter- 
mined by a controlled system, it is not necessary to communicate a result of software installation from the controlled 
system to the control system since the control system may assume that the distributed software is indeed installed in 
the controlled system anyway. It is also possible to adopt a method whereby information on already installed software 
is collected from a controlled system. As shown in Fig. 1 1 , the entry of the table includes at least a software- identifying 
35 ID 81 or a software name, a version 82 and a controlled system 85 . A result of software installation is used as a basis 
for updating management information of already installed software and management information of affected software. 
[0058] Fig. 12 is a diagram showing relations between table entries referred to and generated during a period of 
time between reception of a command making a request for software distribution of software and determination of the 
software to be distributed. 

40 [0059] When the user enters information on software to be distributed including a software- identifying ID or a soft- 
ware name as well as a version and, if necessary, information specifying a priority level and the IP address of a control- 
led system serving as a recipient of the software or a host name, an entry of premise software shown in Fig. 8 is 
generated from the information on the software, and the specified information on the controlled system is used for ref- 
erencing information on already installed software shown in Fig. 6. The referenced information on already installed soft- 

45 ware is used for referencing information on affected software shown in Fig. 7 and entries of the table used for extracting 
software to serve as an object of distribution shown in Fig. 9 is generated from these pieces of referenced information. 
[0060] Software to be distributed is then determined from a plurality of candidates and a command is issued to dis- 
tribute the software to the controlled system. 

[0061] Fig. 13 is a diagram showing flows of information in determination of software to be distributed upon recep- 
50 tion of a command making a request for software distribution in an uppermost- level system. As shown in the figure, the 
user enters a software- identifying ID (or a software name), a version of software to be distributed and information on a 
controlled system or information specifying a distribution target to the uppermost- level system. A plurality of pieces of 
software to be distributed and a plurality of destination targets may be entered. 

[0062] As the user enters a distribution command, management information is retrieved from management data 
55 bases to determine software to be distributed. A command making a request for software distribution is then created 
and issued to a lower- level system. Receiving the command making a request for software distribution, the lower- level 
system checks whether or not the desired software file exists in a management data base. If the desired software file 
does not exist in a management data base, the file is downloaded from the upper- level system. 



BNSDOCID: <EP 1 07930 1A2J_> 



7 



EP 1 079 301 A2 

[0063] If the lower- level system is a control system, only a command making a request for software distribution is 
transmitted thereto from the upper- level system. In this example, the lower- level system is a controlled system. Thus, 
a distributed file is also transmitted thereto along with the distribution information. 

[0064] Receiving the command making a request for software distribution and a distributed file, the controlled sys- 

5 tern installs the software in accordance with the instruction. 

[0065] Fig. 14 is a diagram showing an image of distributing software determined by an uppermost- level system 
for distribution and a command making a request for software distribution, which are stored in a file. Even if the software 
and the command making a request for software distribution are distributed by way of a management server, the file for 
storing the software and the command making a request for software distribution is transmitted to a lower- level system 

to with the state of the file kept as it is. 

[0066] Receiving the distributed file including the command making a request for software distribution, the control- 
led system installs the software stored in the file in accordance with the instruction. 

[0067] Fig. 15 is a diagram showing an image of distributing software determined by an uppermost- level system 
for distribution and a command making a request for software distribution, which are stored in a recording medium. 

15 [0068] Fig. 1 6 is a diagram showing flows of data in determination of software to be distributed upon reception of a 
command making a request for software distribution in an intermediate control system. 

[0069] Tha-uppeoiiost^veijxinteol^ 

trolled system in a simple combination and generates a command making a request for software distribution. Receiving 
the command making a request for software distribution from the uppermost- level control system, the intermediate con- 

20 trol system checks whether or not the desired software file exists in a management data base. If the desired software 
file does not exist in a management data base, the file is downloaded from the upper- level system. Then, management 
information is retrieved from a management data base to determine software to be distributed. A command making a . 
command making a request for software distribution is created and transmitted to a lower- level system along with the 
software to be distributed. 

25 [0070] If the lower- level system is a control system, only a command making a request for software distribution is 
transmitted thereto from the upper- level system. In this example, the lower- level system is a controlled system. Thus, 
a distributed file is also transmitted thereto along with the distribution information. 

[0071 ] Receiving the command making a request for software distribution and distributed file, the controlled system 

installs the software in accordance with the command. 
20 [0072] Fig. 1 7 !3 a diagram showing flows of information in cU=>tf»rmi nation of software to be distributed in a controlled 

system upon raofiption of a command making a request for software distribution from an upper- level system or upon 

reception of a command making a request for software distribution from the user of the controlled system. 

[0073] Receiving the command making a request for software distribution from the uppermost- level control system, 

the controlled system checks whether or not the desired software file exists in a management data base. If the desired 
35 software file does not exist in a management data base, the file is downloaded from the upper- level system. If the 

desired software file also does not exist in a management data base of the upper- level data base, the file is downloaded 

from the uppermost- level system. 

[0074] The controlled system retrieves management information to determine desired software. Then, the file of the 
desired software is downloaded from the upper- level system and the desired software is installed. 
40 [0075] Figs. 18, 19, 20 and 21 each show a flowchart of a function for determining software to serve as an object 
of distribution. 

[0076] The flowchart shown in Fig. 18 begins with a step S101 to determine whether checked software has not 
been installed in the distribution target If the result of the determination is YES, that is, if the checked software has not 
been installed in the distribution target, required software is checked and made an object of distribution in processing 

45 to be described later by referring to a flowchart shown in Fig. 21 . 

[0077] If the result of the determination at the step S101 is NO, on the other hand, the flow of the processing goes 
on to a step S1 02 to determine whether the checked software is the correct version of the software installed in the dis- 
tribution target. If the result of the determination is YES, that is, if the checked software is the correct version of the soft- 
ware installed in the distribution target, the flow of the processing goes on to a step S1 03 to return a value of 1 and end 

so the processing. 

[0078] If the result of the determination at the step S102 is NO, that is, if the checked software is not the correct 
version of the software installed in the distribution target, on the other hand, the flow of the processing goes on to a step 
SI 04 to obtain a list of pieces of software to be affected by updating of the version of the software installed in the dis- 
tribution target. Then, pieces of processing are carried out at steps S1 05 to S1 1 1 to compare the list of pieces of soft- 
55 ware to be affected by updating of the version of the software installed in the distribution target with a fist of pieces of 
software already installed in the distribution target If the result of the determination of the step S109 is YES or if the 
result of the determination of the step S1 1 1 is NO, the list comparison is continued. If none on the former list matches 
a piece of software in the latter list or rf none of the already installed software will be affected, that is, if the result of the 
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determination of the step S106 is YES, on the other hand, required software is checked and made an object of distri- 
bution in processing to be described later by referring to a flowchart shown in Fig. 21 as is the case of the YES result 
of the step S101. 

[0079] If a piece of software on the former list matches a piece of software in the latter list or if a piece of already 
5 installed software will be affected, that is, if the result of the determination of the step S1 1 1 is YES, on the other hand, 
the flow of the processing goes on to a step S112 of the flowchart shown in Fig. 1 9 at which K is initialized at 0. Then, 
the flow of the processing goes on to the next step S1 13 to examine whether a different version of the affected software 
exists. If a different version exists, that is, if the result of the determination at the step S113 is YES, the flow of the 
processing goes on to a step S1 14 to compare the range of versions of premise software of software to be affected by 
10 the different version with the range of versions of checked software. 

[0080] If no version in the former range of versions matches a version in the latter range of versions, that is, if the 
result of the determination at the step S1 14 is NO, the flow of the processing goes back to the step S1 13 to examine 
whether another different version of the affected software exists. 

[0081] lf"a"ve"rsion"in _ th"e"form~eTrange of"ve7s16Tis~rtmtches a versiorrin"trTe~latter version, trTaTis7"rflhe result of the 

15 determination at the step S1 1 4 is YES, on the other hand, the flow of the processing goes on to a step S1 1 5 to recur- 
sively call the function represented by the flowchart shown in Fig. 1 9 to process the matching version in the same way 

asjiaridling^jnatching^ S1 1 1 described-eadler. : 

[0082] At the next step S1 1 6, a return value from the function is examined. If the return value is negative, that is, if 
the outcome of the examination at the step S1 1 6 is NO, the flow of the processing goes back to the step S1 1 3 to exam- 

20 ine whether another different version of the affected software exists. 

[0083] If the return value is positive, that is, if the outcome of the examination at the step S1 1 6 is YES, on the other 
hand, the flow of the processing goes on to a step S1 1 8 by way of a step S1 1 7 at which the value of K is incremented. 
At the step S1 1 8, information representing a combination of a work- area pointer, the updated version and the version 
of software to be checked is added to a list of objects to be distributed as a new candidate. The work- area pointer is a 

25 pointer updated by an operation referred to as pointer updating. That is, the new candidate is added to the beginning of 
candidates already cataloged on the list as a candidate corresponding to K. Then, the flow of the processing goes back 
to the step S1 13 to examine whether another different version of the affected software exists. 

[0084] If the result of the determination at the step S1 13 is NO, that is, if no different version exists, on the other 
hand, the flow of the processing goes on to a step S1 19 to examine the value of K. If the value of K is found equal to 0 

30 or the result of the examination at the step S1 1 9 is NO, that is, if there is no newly added candidate, the flow of the 
processing goes on to a step S120 to compare the priority level of the software to be checked with the priority level of 
the already installed software. If the priority level of the software to be checked is found higher than the priority level of 
the already installed software, that is, if the result of the comparison at the step S120 is YES, the affected software is 
ignored and the list- comparison processing described above is continued by going back to the step S1 09. If the priority 

35 level of the software to be checked is found equal to or lower than the priority level of the already installed software, that 
is, if the result of the comparison at the step S120 is NO, on the other band, the flow of the processing goes on to a step 
S1 21 at which a reason for the impossible distribution is generated as a standard output or as a log. Then, the distribu- 
tion processing is terminated. 

[0085] If the vaJue of K is found greater than 0 or the result of the examination at the step S1 19 is YES, that is, if 
40 there is a newly added candidate, on the other hand, the list- comparison processing described above is continued by 
going back to the step S109. 

[0086] If the result of the determination of the step S101 is YES, that is, if the checked software has not been 
installed in the distribution target, or if none of the already installed software will be affected by installation of the distrib- 
uted software, that is, if the result of the determination of the step S1 06 is YES, on the other hand, required software is 
4s checked and made an object of distribution in processing represented by a flowchart shown in Fig. 21 . 

[0087] As shown in Fig. 21, the flowchart begins with a step S122 to determine whether the checked software 
includes a specified range of versions. If the result of the determination at the step S1 22 is YES, that is, if the checked 
software includes a specified range of versions, the flow of the processing goes on to a step S1 23 at which each of the 
versions is checked. 

so [0088] If premise software exists, that is, if the number of pieces of premise software is greater than I, which was 
set at 0 at a step S126, or if the result of determination at the step SI 27 is NO, the flow of the processing goes on to a 
step S130 to increment I. Then, the function represented by the flowchart shown in Fig. 21 is recursively called at the 
next step SI 31 with information on the premise software used as an argument. 

[0089] At the next step S1 32, a return value received from the function is examined. If the return value is found neg- 
55 ative, that is, if the result of the examination at the step S132 is NO, the processing is continued by not taking the 
premise software of the software being checked as an object of distribution so that the premise software does not affect 
the existing environment. 

[0090] If the return value is found positive, that is, if the result of the examination at the step S132 is YES, on the 
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other hand, the flow of the processing goes on to a step S1 33 at which a work- area pointer is added as a new candidate 
to a list of objects to be distributed (pointer updating). That is, the new candidate is added to the beginning of candidates 
already cataloged on the list as a candidate corresponding to K. 

[0091] If premise software does not exist or checking of all pieces of premise software is completed, that is, if the 
result of the determination at the step S1 27 is YES, on the other hand, the flow of the processing goes on to a step S1 28 
at which a version of the checked software is added as a new candidate to the list of objects to be distributed (list- area 
securing and pointer updating). That is, the new candidate is added to the beginning of candidates already cataloged 
on the fist as a candidate corresponding to K. 

[0092] As checking of all pieces of software is completed as indicated by a YES result of determination at a step 
70 S134, the processing is ended. 

[0093] Figs. 22 and 23 each show a flowchart representing grouping of distribution targets and processing to 
extract premise software during a period of time between reception of a command making a request for software distri- 
bution and actual execution of the distribution. The flowchart shown in Fig. 23 begins with a step S201 at which a com- 
mand making a request for software distribution is received. The flow of the processing then goes on to a step S202 to 
75 determine whether a required management file exists in a data base. If the required management file does not exist in 
the data base, that is, if the result of the determination at the step S202 is NO, the flow of the processing goes on to a 
step S2 03 at w hich the required manag ement file is downloaded. In pieces of processing carried out at steps S204 to 
S21 5, targets of distribution are grouped. To put it in detail, targets of distribution having the same already installed soft- 
ware are put in the same group. At the end of the processing, controlled systems each specified as a target of distribu- 
20 tion are divided into J groups. 

[0094] In the processing represented by the flowchart shown in Fig. 23, software to be distributed to each group of 
distribution targets is identified. At a step S220, a list of pieces of already installed software for an Lth group of distribu- 
tion targets is retrieved. At a step S222, a function for finding software to serve as an object of distribution is called with 
software requested for distribution specified as an argument. At the next step S223, a return value received from the 
25 function is examined. If the return value is found positive, that is, if the result of the examination at the step S223 is YES, 
the flow of the processing goes on to a step S224 at which the priority level of the software requested for distribution is 
added to information on the software to serve as an object of distribution stored in a work area and the information is 
added to the distribution- object table as a new entry of software to serve as an object of distribution. The work area 
used for storing the information is released. The flow of the processing then goes back to a step S221 by way of a step 
<m at which a variable I is incremented. At the step S221, the variable I is compared with the number of commands 

each making a request for software distribution. The pieces of processing carried out at the steps S221 to S225 are 
repeated till all the commands each making a request for software distribution are processed or till a YES result of com- 
parison is obtained at the step S221 . As the processing of all the commands each making a request for software distri- 
bution is completed as indicated by a YES result of the comparison at the step S221, the flow of the processing goes 
35 on to a step S226 to determine whether an entry of software to serve as an object of distribution exists. If an entry of 
software to serve as an object of distribution exists, the flow of the processing goes on to a step S227 to determine 
whether duplicate entries exist. If duplicate entries exist, that is, if the result of the determination at the step S227 is 
YES, the flow of the processing goes on to a step S228 at which the duplicate entries are merged into a single entry. At 
the next step S229, a result of the merging is examined to determine if the duplicate exists have been merged success- 
40 fully. If the duplicate exists were not merged successfully, the flow of the processing goes on to a step S230. At the step 
S230, a most appropriate distribution- object entry or a most proper candidate is selected as an object to be distributed 
in case distribution-object entries specifying the same software as an object to be distributed or a plurality of candidates 
exist. The selection of a most appropriate distribution- object entry or a most proper candidate is based on conditions 
set in advance. In this case, the selected distribution- object entry or the selected most proper candidate may be a new- 
45 est version, a version requiring a smallest storage area or a shortest installation time or a lowest- cost version. 

[0095] A most appropriate distribution- object entry or a most proper candidate may be selected automatically. As 
an alternative, a person in charge of management of a control system or the user of a controlled system may select a 
mosTappropriate one among several candidates. Figs. 25 and 26 are each a diagram showing a typical display of a 
screen for notifying the user that there are a plurality candidates from which an appropriate one is to be selected. 
so [0096] Fig. 24 shows a flowchart representing processing to update information on already installed software and 
information on affected software on the basis of a result of software distribution (or a notification of a software distribu- 
tion result). At a step S304, a list of pieces of already installed software is updated with a result of software distribution. 
At steps S307 to S314, each premise software of software specified in the notification of the software distribution result 
is examined to determine whether the software specified in the notification of the distribution result is included on a list 
55 of pieces of software affected by the premise software. If no software specified in the notification of the distribution result 
is found included on the list of pieces of software affected by the premise software, that is, if the result of determination 
at a step S31 1 is YES, the flow of the processing goes on to a step S31 2 at which the list of pieces of software affected 
by the premise software is updated. Then, the flow of the processing goes back to the first step of the flowchart to repeat 
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the same operations till the processing for all pieces of information is completed. 

[0097] Fig. 25 is a diagram showing a typical display of a message notifying the user that it is necessary to install 
software other than software requested for distribution. 

[0098] Rg. 26 is a diagram showing a typical display in case details of the display shown in Fig. 25 need to be 
5 referred to. 

[0099] If there are a plurality of candidates for a combination of pieces of distributed software or a plurality of can- 
didates for a version from which a most appropriate candidate can be selected on the basis of a variety of conditions, 
the display of the most appropriate candidate can be emphasized. In automatic selection of a most proper candidate, 
as a criterion of candidate selection, a newest version, a version requiring a smallest storage area or a shortest instal- 
io lation time or a lowest- cost version may be selected. As an alternative, a candidate with proven installation records in 
other controlled systems may also be selected. The criterion of candidate selection may also be switched from one to 
another. 

[0100] In addition, by displaying information serving as a criterion of candidate selection, the person in charge of 
software~m'ariageT^ 
is ease. 

[0101] In this embodiment, the software operator and the user are capable of having desired software distributed 

and.installedjwtboutthe_neces 

only allows the work to distribute and install software to be simplified, but also avoids problems such as already oper- 
ating software's ceasing to work due to installation of some software. As a result, the embodiment exhibits an effect of 

20 smooth software distribution and installation operations. 

[0102] Moreover, by assigning priority levels to software, a piece of software with a high degree of importance or a 
high frequency of use can be distributed and installed, being allowed to take precedence of others. Furthermore, by 
identifying required software at a stage of determining desired software or software to be distributed, it is possible to 
reduce, among others, the load of the network, the storage capacity of a recording medium for distributing software and 

25 a load to be borne at the installation time. 

[0103] By virtue of the present invention, the work to distribute software to and install the software into a computer 
can be made simple. 

[0104] Although the invention has been described in its preferred form with a certain degree of particularity, it is 
understood that the present disclosure of the preferred form has been changed in the details of construction and the 
30 combination and arrangement of parts may be resorted to without departing from the spirit and the scope of the inven- 
tion as hereinafter claimed. 

Claims 

35 1. A software distribution method for distributing software from a first computer to a second computer, said software 
distribution method comprising the steps of: 

controlling first software and second software required for using said first software by associating said first soft- 
ware with second software; 

40 controlling third software already installed in a controlled system (said second computer???) by associating 

said third software with said controlled system; 

receiving a command making a request for distribution of said first software; and 

taking a specific piece of said second software required for using said first software as an object to be distrib- 
uted/treating said specific piece of said second software like said first software and finding another piece of 
45 said second software required for using said specific piece of said second software if said specific piece of said 

second software is not included in said third software. 

2. A software distribution method for distributing software from a first computer to a second computer, said software 
distribution method comprising the steps of: 

50 

controlling first software and second software required for using said first software by associating said first soft- 
ware with second software; 

controlling third software already installed in a controlled system (said second computer???) by associating 
said third software with said controlled system; 
55 controlling fourth software affected by updating of said third software by associating said fourth software with 

said third software; 

receiving a command making a request for distribution of said first software; 

finding said fourth software affected by updating of said third software and treating said fourth software Tike 
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another version of said first software if said first software is an updated version of said third software; 
finding a range of versions of said second software matching said third software; and 

taking an updated version of said fourth software treated like another version of said first software and suitable 
for a range of versions of said first software specified by said command making a request for distribution of said 
5 first software as an object to be distributed if a version of said first software specified by said command is not 

included in said range of versions of said second software required for using said fourth software. 

3. A software distribution method for distributing software from a first computer to a second computer, said software 
distribution method comprising the steps of: 

10 

controlling first software and second software required for using said first software by associating said first soft- 
ware with second software; 

controlling third software already installed in a controlled system (said second computer???) by associating 
said third software with said controlled system; 
15 controlling fourth software affected by updating of said third software by associating said fourth software with 

said third software; 

receiving a command makin g a request for distribution of said first software; . 

finding said fourth software affected by updating of said third software and treating said fourth software like said 
first software if said second software required for using said first software is an updated version of said third 

20 software; 

finding a range of versions of said second software matching said third software; and 

finding a version of said second software as an object to be distributed from a range of versions of said second 
software required by said first software specified by said command making a request for distribution of said first 
software and a range of versions of said second software required by said fourth software. 

25 

4. A software distribution method according to claim 3 whereby an updated version of said fourth software matching 
said range of versions of said second software required by said first software specified by said command making a 
request for distribution of said first software is taken as an object to be distributed if a version in said range of ver- 
sions of said second software required by said first software specified by said command does not match any said 

30 range of versions of said second software required by said fourth software. 

5. A software distribution method according to claim 2 whereby: 

software installed in said controlled system is controlled by assigning a use priority level to said software; 
35 a priority level of software taken as an object to be distributed is compared with said use priority level assigned 

to said software already installed in said controlled system in execution of a command making a request for 
distribution of said software taken as an object to be distributed; and 

if distribution of at least said first or second software taken as an object to be distributed makes at least said 
third or fourth software already installed in said controlled system unusable, said first or second software is dis- 
40 tributed provided that said priority level of said first or second software is higher than said use priority level 

assigned to said third or fourth software. 

6. A software distribution method according to claim 1 whereby, if a piece of said second software taken as an object 
to be distributed is a duplicate of another piece of said second software also taken as an object to be distributed, 

45 either said piece of said second software or said other piece of said second software that is applicable to all version 
ranges is taken as an object to be distributed. 

7. A software distribution method according to claim 1 whereby, if a plurality of selectable versions of said second soft- 
ware taken as an object to be distributed exist, a version of said second software taken as an object to be distrib- 

50 uted is selected so as to satisfy at least one of conditions including version recentness, a version size, a version 
installation time and a cost 

8. A software distribution method according to claim 1 whereby: 

55 controlled systems that are each specified as a target of software distribution and have the same piece of said 

already installed third software are put in a group; and 

said required second software is distributed to ail controlled systems pertaining to the same group. 
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9. A software distrtoution method according to any one of claims 1 , 2 and 3 whereby said first software specified by 
said command making a request for distribution of said first software and said second software taken as an object 
to be distributed are distributed by adding information on an order of installation to said first software and said sec- 
ond software. 

5 

10. A software distribution method according to claim 1 whereby said first computer controls information on software 
already installed in controlled systems by classifying said information by controlled system. 

11. A software distribution method according to claim 1 whereby said second computer: 

10 

receives said first software specified by said command making a request for distribution of said first software 
and said second software taken as an object to be distributed and installs said first software and said second 

software ta ken as an object to be distributed; and 

updates information on said third software if said installation is successful! 

15 

12. A software distribution method according to claim 2 whereby said second computer: 



receives said first software specified by said command making a request for distribution of said first software 
and said second software taken as an object to be distributed and installs said first software and said second 
20 software taken as an object to be distributed; and 

updates information on said fourth software if said installation is successful. 

13. A software distribution method according to claim 1 whereby said first software specified by said command making 
a request for distribution of said first software and said second software taken as an object to be distributed are 

25 handled as a unit of distribution. 

14. A software distribution method according to claim 2 whereby said first software specified by said command making 
a request for distribution of said first software and said second software taken as an object to be distributed are ref- 
erenced (checked???) prior to transmission to said second computer. 

30 

15. A software distribution method according to claim 1 whereby, when said first software specified by said command 
making a request for distribution of said first software and said second software taken as an object to be distributed 
are distributed to said second computer by way of a third computer, said third computer stores at least one of said 
first software specified by said command and said second software in a software memory means provided in said 

35 third computer. 

16. A software distribution method according to claim 1 5 whereby, if at least one of said first software specified by said 
command making a request for distribution of said first software and said second software taken as an object to be 
distributed do not exist in said software memory means provided in said third computer, said first software specified 

40 by said command or said second software that does not exist in said software memory means is distributed from 
said first computer to said second computer. 

17. A software distribution system for distributing software from a first computer to a second computer, said software 
distribution system comprising: 

45 

a first management means for controlling first software and second software required for using said first soft- 
ware by associating said first software with second software; 

a second management means for controlling third software already installed in a controlled system (said sec- 
ond computer???) by associating said third software with said controlled system; and 
so a distributed- software determination means for determining software as an object to be distributed by using 

information controlled by said management means in accordance with a received command making a request 
for distribution of said first software. 

18. A software distribution system according to claim 17, said software distribution system further having a third man- 
55 agement means for controlling already installed software affected by software taken as an object to be distributed. 

19. A software distribution system according to claim 17 wherein said second computer is provided with: 
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a software reception means for receiving said first software specified by said command making a request for 
distribution of said first software and said second software taken as an object to be distributed; and 
a software installation means for installing received software. 

5 20. A software distribution system according to claim 17 wherein a third computer has a software memory means, 
which is used for storing one of said first software specified by said command making a request for distribution of 
said first software and said second software taken as an object to be distributed when said first software and said 
second software are distributed to said second computer by way of a third computer. 

10 21. A software distribution system according to claim 17 wherein: 

a use priority level is assigned to management information of software installed in said second computer; and 
there is provided a priority- based determination means for determining whether or not to distribute software 
taken as an object to be distributed by comparing a priority level of said software taken as an object to be dis- 
15 tributed with said use priority level assigned to said software already installed in said second computer. 
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FIG.3 



Typical software information file 



ProductlD=ProgramA 

— ProductName=ProgramA — — 

ProductVersion=005 

Media=1, SourcePath= ¥ TEST¥ BIN ¥ ProgramA.exe 
Media=1 , SourcePath= ¥ TEST ¥ BIN ¥ Unlnstall.exe 
Defaultlnsta!IPath=c: ¥ 
UnlnstallPath=¥TEST¥ BIN ¥ Unlnstall.exe 
DiskSpace=28820 1 8 
Data=1 9990520214940 
Totallnstaimme=00:1 2:35 
Price=¥ 15000 

TagetOS=Windows NT, MinimumVersion=3.51 
Premise=HW, CPU, LowerVersion=i486 

Premise=SW. ProgramAA, LowerVersion=002, UpperVersion=005 
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Software management table entry 
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FIG.5 

System-cataloged-software management table entry 
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FIG.6 

Already-installed software management table entry 
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FIG.10 

Typical distribution-command table entry 
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Software-installation-result notification table entry 
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